Listing of Claims: 

We claim: 

1 . (Currently Amended) A tomosynth e s i s method for cr e at i ng producing a 
three-dimensional image r e construct i on of a target el e m e nt volume in a subiect 
comprising: 

acquiring rad i at i on absorbanc e i magoG proiection data from— ef the 
target i mag e volume through over a limited plurality of angles using an imaging 
system : 

d i v i d i ng segmenting the acguired t a rg e t e l e ment vo l um e proiection data 
into a plurality of partially overlapping volume segments such that neighboring 
volume segments each include projection data corresponding to an e gu i va le nt 
volum e i n th e subj e ctt he partially overlapping volume segments: 

applying a reconstruction algorithm to each volume segment to 
generate a thr e e - d i m e ns i onal r e construct i on of e aoh pluralitv of reconstructed volume 
s e gment segments. each of the plurality of reconstructed volume segments including 
a central region and an underdetermined peripheral region : and 

merging the thr ee dim e nsiona l r e construction central regions of each 
reconstructed volume segment to cr e at e produce a— the t hree-dimensional 
reconstruct i on image of the target volume. 

2. (Currently Amended) The method of claim 1, wherein the Vo l um e 
s e gm e nts ov e r la p three-dimensional image is formed from voxels corresponding to 
the central regions of the plurality of reconstructed volume segments . 

3. (Currently Amended) The method of claim 2, wherein the vo l ume 
segments ov e r l ap by an amount suff i c i ent to r e su l t in a thr ee- dim e ns i ona l 
r e construction of th e targ e t vo l um e that do e s not d i ff e r substant i a ll y i n qua li ty from 
an uns e gm e nt e d r e construction three-dimensional image is not formed from voxels 
corresponding to the underdetermined peripheral region . 

4. (Currently Amended) The method of claim SI, wherein the va l ue of a 
majority of th e p i x el s i n th e three dimonsional r e construct i on of tho targ e t vo l um e 
differ by l ess than about 1% from p i x el s in the unsogmented reconstruction algorithm 
includes a shift of slice center operation . 
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5. (Currently Amended) The method of claim 24, wherein a shift amount 
applied by the shift of slice center operation is determined bv at least one of a 
distance of a portion of the target volume from a detector of the imaging system, a 
slope of slant of the portion of the target volume, and a slope of a slanted volume 
varied for each volume segment oogmonts over l ap bv betwoon about 0 and 50 
peFeent. 

6. (Currently Amended) The method of claim 1, wherein the volume 
segments comprise volume s e gm e nts haveiag a complex shape that i s dependent 
upon the— an acouisition geometry and mak e s th e and configured to allow 
reconstruction of eaet va given volume segment independent of the-reconstruction of 
aey-other volume segments. 

7. (Currently Amended) The method of claim 46, wherein the volume 
segments compr i s e vo l um e segm e nts haveing a slanted rectangular shape so that 
th e r e construct i on of e ach s e gment i s ind e pend e nt of th e reconstruction of any oth e r 
Gogmont . 

8. (Currently Amended) The method of claim 1, wherein the imaging 
system is a tomographic imaging svstem e s are obta i n e d using an i mage acgu i s i tion 
e le m e nt hav i ng: a radiat i on sourco pos i t i onablo at a plura li ty of pos i tions w i th rospoot 
to th e targ e t ele m e nt; and a rad i at i on d e t e ctor pos i t i on e d so as to d e t e ct radiation 
e m i tt e d by th e radiat i on sourc e passing through th e targ e t ele m e nt and det e rm i n e a 
p l ura li ty of att e nuat i on valu e for rad i at i on pass i ng through th e targ e t ele m e nt to 
e stab li sh a rad i ation absorbanco proj e ct i on i mag e of the targ e t e l e m e nt for a 
particular rad i ation sourc e posit i on . 

9. (Currently Amended) The method of claim 8, wherein the tomographic 
imaging system includes radiation source is-positionable at a plurality of angles m-a 
f i rst p l an e relative to the subject . 

10-15. Canceled. 
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16. (Currently Amended) A system for three d i mons i ona l tomosynthosis 
creating an imagemg of a target element comprising: 

an image acquisition element for obtaining a plurality of images of the target 
element from a plurality of angles havingr a radiation source positionable at a 
plurality of positions with respect to the target element- and a radiation detector 
positioned so as to detect radiation emitted by the radiation source passing through 
the target element and determine a plurality of attenuation values for radiation 
passing through the target element to e stab li sh a radiat i on absorbanoo proj e ction 
imago of tho targ e t olom e nt for a particu l ar radiation sourc e po s it i on ; and 

a processo r system configured to receive an indication of the plurality of 
attenuation values as a plurality of imaging data sets and to: 

app l y a r e construction a l gor i thm to th e rad i at i on obsorbanc e projoction 
i mages of th e targ e t e l e ment obtain e d from a plural i ty of radiat i on sourc e angl e s to 
g e n e rate a three dimens i ona l r e construction of th e target el ement wh e r ei n th e 
processor i s furth e r configur e d to 

divide the target vo l um e into a plurality of imag inge data sets into 
r e construct i on a plurality of partially overlapping v olume segments for s e parat e 
i mag e r e construct i on of th e volum e s e gments and m e rg e nc e of th e roconstruotod 
vo l um e s e gm e nts i nto a thr ee d i m e nsiona l r e construct i on of th e targ e t ele m e nt; 

reconstruct each volume segment to generate a plurality of 
reconstructed volume segments, each of the plurality of reconstructed volume 
segments including a central region and an underdetermined peripheral region; and 

merge the central regions of each reconstructed volume segment to 
produce an image of the target volume . 

17. (Currently Amended) The system of claim 16, wherein the processor 
system comprises a plurality of processors configured to reconstruct each volume 
segment in parallel w i th at le ast on e s e gm e nt r e construct i on be i ng carr i ed out us i ng a 
f i rst proc e ssor of th e plural i ty of proc e ssors and at le ast on e segm e nt r e construction 
b ei ng carr ie d out us i ng a s e cond proc e ssor of th e plura l ity of proc e ssors . 

18. (Currently Amended) The method of claim 17, wherein th e processor 
system comprises a number of processors that is at least equal to tl=^e-a^number of 
image reconstruction volume segments divided that th e syst e m div i dos th e targ e t 
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volumo into and oooh Sogment r e oonstruGt l on is carr ie d out us i ng a difforont 
proc e ssor of th e plura li ty of proc e ssors . 

19. (Currently Amended) The system of claim 16, wherein the image is not 
formed from voxels corresponding to the underdetermined peripheral regionv ohtfwe 
s e gm e nts ov e rlap . 

20. (Currently Amended) The system of claim +916, wherein the volume 
segments overlap by aa predetermined amount suff i ci e nt to r e su l t i n a thr e e - 
dim e nsional roconstruct i on of the target vo l ume that doos not d i ffer substant i al l y in 
qua l ity from an uns e gm e nt e d roconstruct i on . 

21. (Currently Amended) The system of claim 20, wherein the va l u e of a 
major i ty of the pixe l s in tho throe d i mens i ona l roconstruct i on of tho target vo l um e 
diffef — by — less — thaf^ — about — 4% — fFOffi — pixels — m — the — unsegm e nt e d 
roconstruction predetermined amount is less than 50 percent . 

22. (Currently Amended) The system of claim 4©20, wherein the vo l um e 
sogments ov e r l ap bv b e tw ee n about 0 and predetermined amount is at least 50 
percent. 

23. (Currently Amended) The system of claim 16, wherein the volume 
segments comprise vo l um e s e gm e nts haveing a complex shape that-4s-dependent 
upon the-an acquisition geometry and mak e s th e c onfigured to allow reconstruction 
of eaeh- a given volume segment independent of the-reconstruction of any other 
volume segments. 

24. Canceled. 

25. (Currently Amended) The system of claim 24, wherein the 
reconstructing each volume segment s compris e volume s e gm e nts hav i ng a s l ant e d 
rectangu l ar shap e so that th e r e construction of e ach segment is i ndopondpnt of th e 
roconstruct i on of any other s e gment includes performing a shift of slice center 
operation . 
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26. (Currently Amended) The system of claim 24, wherein a shift amount 
applied by the shift of slice center operation is determined by at least one of a 
distance of a portion of the target volume from a detector of the imaqino system, a 
slope of slant of the portion of the target volume, and a slope of a slanted volume 
varied for each volume segment s compr i s e volum e s e gm e nts hav i ng a s l ant e d 
r e ct a ngul a r shap e and hav i ng a bas e that corr e sponds to a p l ural i ty of cons o cutiv e 
d e t e ctor pix el rows that ar e para lle l to and spac e d apart from the first p l an e , e ach 
s l ant e d r e ctangu l ar vo l um e s e gment e xt e nd i ng from its bas e in a d i r e ct i on toward 
th e rad i at i on sourc e. 

27-44. Canceled. 

45. (New) The method of claim 1, wherein the plurality of partially 
overlapping volume segments overlap neighboring volume segments by a 
predetermined percentage. 

46. (New) The method of claim 45, wherein the predetermined percentage 
is less than 50 percent. 

47. (New) The method of claim 45, wherein the predetermined percentage 
is at least 50 percent. 
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